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Introto DO

» Generaburposaletectoratthe FermilabTevatron
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1983  first meeting
1985-87 DetectorR&D
1988-91 Construction [l
1992-96 Runl
1995 Top DiscoveryjSi
1996-00 Upgrade
2000 100thPaper
2001- Runll
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INtro to Top at Tevatron

= A few differentwaysto make atop atthe Tevatron

e
—

= Dominantdiagramdor tt andEW top production
shown.
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Br(t—Wb)~1
Samplesnamedby
final statefrom W decay
dilepton(ee,ei,up) 5%
[+jets(i=eu) 30%
T+ X 21%
all jets 44%

Furtherby “class”
[ + jets(leptonb-tag)
| + jets(topological)
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All except m, m, (TEVATRON) ‘
68% CL

Excluded Preliminary

10 10° 10
m,, [GeV]

Top massmeasured
using! + jetsand
dileptonsamples

DO measuresn; =
172.1 5.2+ 4.9 GeV

Combined® + CDFis
m; = 174.3 + 5.1 GeV
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All Channels Combined
Leptonic Combined

ce
e

My
ev

Dilepton Combined

e-+jets/topo
LL+jets/topo
e+jets/|L
L+jets/IL

L+jets combined

All jets

Theory

574 1.6 pb
534 1.7 pb

24+4.6pb
6.8+ 4.6 pb
2.1+88 pb
9.14+7.2 pb
6.0%3.2 pb
28+ 2.1 pb
5.6+ 3.7 pb
6.0 3.6 pb
11.3+6.6 pb
5.14 1.9 pb
73+3.2pb

47-55pb

Cross-sectiomeasured
usingall top events(80
events)in [ + jets,
dileptonandall-jet
samples

BIORNEE SIS

.09 o

- 1.21 -

- 1.04 pb
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Top from tt expectedo be
unpolarized

Eventby eventspinsof t
andt arecorrelated
Probe“free” quark,info
aboutV,,, seeknew
physics

DO did measuremenh
dileptonchannel

DO measures > —0.25,
SM saysk = 0.88
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Top quarksdecayto Wb
nearly100%of thetime

Produced/Ns arenever
right-handed.70%]long.,
30%|eft.

Angulardistribution of
leptonsensityve to helicity
of W.

CaninsteaduseP,
spectrunof lepton

DO Runl measuremenn
progress
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Runl Review: Electroweak Top |28

e m Haven't verified existence
- yet!

= Cross-sectiomproportional
r— to |th|2

L = Sourceof polarizedtop
— SIEILE

= Firstchanceo study
polarizationof a“bare”
\ / quark!

= DO measures < 17pbfor
s-channeland ¢ < 22pb

for t-channelin Runl (th.
/ \ 0.75,1.47resp.)



TheUpgrade: Tevatron

= Runlendedn 1996.Whathashappenedince?
= Tevatronupgrade Enegy, lumi, maininjector

= Comparison:
Runl Runlla  Runllb
Enegy 1.8TeV 1.96TeV 1.96TeV
L 101 2x10% 5 x 1032
BunchSpacing 3.5us 396ns 132ns

= Runlla=2fb~!, Runll = 15fb!.

llwi Feb,2002—p.12/2



FERMILAB'S ACCELERATOR CHAIN
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Forward Mini-drift Central Scintillator Forward Scintillator
chambers ;

Shielding

apeiddn 0

New Solenoid, Tracking System

Si, SciFi,Preshowers

+ New Electronics, Trig, DAQ
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The DO Upgrade - Tracking

e Silicon Tracker
¢ Four layer barrels (double/single sided)
¢ Interspersed double sided disks
¢ 840,00 channels

e Fiber Tracker

¢ Eight layers sci-fi ribbon doublets (z-u-v, or
¢ 74,000 830um fibers w/ VLPC readout

eCentral /
Preshower \ cryostat
A

-~Scintillator
strips, WLS fiber
readout

~~6,000 channels

eSolenoid
2T
superconducting
eForward
Preshower

~Scintillator
strips, stereo,
WLS readout
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Zoom in to run 143769 event # 2777821

File Windows Help

File Windows Help

DO: Run 143769, Event 2777821
File Lights Clips Anims Viewpointz Misc Events

DO: Run 143769, Event 2777821
File Lightz Clips Anims Viewpoints Misc Events

Eile Windows Help

Eile Windows Help

File Lights Clips Anims iewpoints Misc Events

February 2002

DO: Run 143769, Event 2777621
File Lights Clips Anims Viewpaints Misc Events
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T KN Lo e A TV o T F L | 3_ Jet Event

Bing: 10E7 E_L Loz
WAAa N L1 A0S pR_T 1R

Tk » ETI11~310GeV
Wa: 524 .
« ETle12~240GeV

. E’:Z|-i'913~1 10GeV
T~8GeV

nrn &7

2- jet event
+ E7I81 ~230GeV
+ E/612-190GeV
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We will seealot moretop eventsin Runll!

Increasedlevatronenepgy leadsto ~40%iIincrease
IN top cross-sectionlncreaseduminositygains
more

channel Runl Runlla

dilepton 6  ~ 200
[+]jets 30 ~ 1200

Largersamplesalsoimprove systematicerrors(eg.
largercontrolsampledik e Z+jets).

Betterdetectoralsoimprovestop measurement.
Betterb-id andjet enegy calibration.
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Runil: Top

» Usingthesenumberqwith somescaling
assumptionsyve canprojectRunllanumberdor top

NEESEINERES
Measirement Runl Runlla
Mass 7 GeV +2-3GeV
o(tt) +27% +8%
tt spin k> —0.25 20

EW top < 17,22pb oV,~ 10-15%
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Current Status

» Firstcollisionsin April 2001.

» Theacceleratoanddetectordhave beengradually
ramping-upever since.

» Accelerator:Still belov Runlluminosities,major
upgradehis summer(regycler). New schedule:

~300pb~! by end2002

2001-2004Runlla,2 fb~!
Shortshutdavn for detectomupgrades

2005-2007Runllb, 15fb~!
2007-?:.depend®n LHC
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Detectorwasmechanicallycompleteonroll-in In
January2001.However, not electronicallycomplete.

Piecesf readoutandtriggerelectronicsvere
missing.Have graduallybeenaddedsincethe
beginningof therun.

Silicon 93%working
CFT full axial,20%stereo
Dataoutputat 25 Hz

We have not madeary startlingphysicsdiscoveries
yet, but....

We have beenmakingtremendougrogressn
understandinghe detector'Remembent is like a
wholenew experiment!




2 EM DhjECtS, ET > 20 GeV, Run 130671 Event 1927445

isolation and shower shape cuts  wean o5
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EM cluster
with track

EM clust
with trac
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Stmmary

= Runlwasagreatsuccesst DO . Top discovered,
mary propertieaneasured.

» DO is anew detectonn Runll
= Improve Runl measurementsien ones(2fb=1):

Measirement Runl Runlla
Mass 7 GeV +2-3GeV
o(tt) +27% +8%
tt spin k> —0.25 20

EWtop < 17,22pb 6V~ 10-15%

= DO is takingdata.Expect~300pb~! deliveredby
endof theyeatr
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